Establishment of N-succinimidyl 4-(maleimidomethyl) cyclohexanecarboxylate (SMCC) modified biochip enabling concurrent detection of serum infectious antibodies in neuroborreliosis.
In this study, we developed a novel protein biochip that was modified with N-succinimidyl 4-(maleimidomethyl)cyclohexanecarboxylate (SMCC) and specialized for concurrent detection of serum IgG and IgM antibodies against Borrelia burgdorferi antigens, flagellin, outer surface protein C (OspC) and variable major protein-like sequence (VlsE) in the patients with neuroborreliosis (NB), respectively. Surface chemical characteristics of the biochips were validated with atomic force microscope (AFM) and attenuated total reflectance Fourier transform infrared spectroscopy (ATR-FTIR). The visualized detection limit for IgG antibodies against flagellin, OspC and VlsE antigens on the biochip were 0.78 µg/ml, 0.78 µg/ml and 1.56 µg/ml, respectively. Finally, serum IgG and IgM antibodies in 72 patients with NB and 188 healthy individuals were tested on the biochip. The seroimmunological outcome by the biochip were evaluated in comparison with enzyme linked immunosorbent assay (ELISA) assay. The results demonstrated that the prevalences of IgG and IgM antibodies in the cases were 41.7%, 63.9% to flagellin; 20.8% and 51.4% to OspC and 76.4%, 62.5% to VlsE, respectively. Utilization of the biochip in detection IgM antibody against flagellin was compatible with ELISA assay (R(2)=0.849). Thus, the protein biochip would provide a potential platform not only for enabling detection of corresponding antibodies directed against B. burgdorferi antigens, but also for monitoring course of the disease.